
Studies have shown that the method id 
ited to the organic coating materials i 
i t  was originally designed. I t  is also a 
to ceramic, powelain, and it1lodic c(# 
well as films and tapes when attached 1 
substrate. Sheet metal of aluminum, . 
steel may also be tested: their rates of 
are of the same order of magnitude a81 
the more resistant types of organic COB 

ood qualitative correlation has been (r 
&tween test results and the service pel 
of protective coatings applied to military 1 

The speed and simplicity with which tj 
urements are made, the reproducibility 

Close control of the amplitude of vibration is 
necessary to assure ti uniform flow of abrasive 
m d  a constant rate of abrasion. Recent studies 
have shown that, the amplitude of vibration 
changes with the gradual drop in the level of 
abrasive as operation continues, because of a shift 
in the center of gravity of the electromechanical 
vibrator system. Since the change is gradual, it 
can be compensated by periodic readjustment of 
the regulated line voltage applied to the vibrator, 
in order to maintain the stalldilrd abrasion rate 
on the reference panel. 1-ndesimble turbulence 
and interference effects in the :ibrasive storage 
chamber have been minimized by redesigning the 
chamber so that the abrasive particles sift into 
arid are propelled along a straight tube instead 
of through a circular chamber. Use of a more 
free-flowing abrasive (aluminum oxide) than 
was formerly employed also hus improved the 

Sew devices for setting and adjusting nozzle- 
to-coating distance have been added with which 
distance IS quick1 and easily set to within 0.002 

nal method hare been identified :mcl eliminated. 
Practical operating limits hii\*e been established 
within which good precision can be expected over 
a wide range of test conditions. 

uniformity of oper a t '  1011. 

in. Sereml subt P e sources of error in the origi- 

Experim 

and the opportunity for calibration ai 
ardiztition afforded by employing a pra - 
erence anel are features of the improve& 

the field of abrasion testing. 
that o tf er a proniise of considerable usefu 

' F o r  fur ther  drtntlx, w e  Improved SBS ab, 
jet method for measuring abrasion resistax 
cwatings, by A .  G. Roberts ,  d S T M  Bul. Na 
48 ( 1 9 6 0 ) .  
' -4brasiv-e jet method for nieasuring resir 

of organic coatings. b u d .  C. Roberts .  II'. A. Cn 
n n  
an 

STM Bttl. S o .  208, 36 
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Broa 
Y EXPERIJIEKTAI,  timing code has re- A- cently been a~lclecl to the regular broadcasts 

of the Hureau's radio station \\TIT. This code 
pro\ ides R st:intlardized timing hisis for u=e ~ l i e ~ i  
scientific observations are nxide simultaneously 
at widely separated locations For inst:mce, to 
analyze the information from it sntellite or to 
track its position requires that radio sigiials 18- 
ceived hp a tracking station be identified by the 
time aiicl  A t e  Vf tlie observ:i:ioii. The code des- 
ignates tlie diiy. hour, minute, and second (Cni- 
versa1 Time) and \\-ill indicate the broadcast 
accuracy (at the JYWV transmitter) withitrone 
thonsnndth of a wcond. 

This euperiment:il code and broadcast were de- 
veloped by a number of organizations and indi- 
viduals, includinq the Inter-Range Instrumenta- 
tion Group. the ,\ational Aeronautics and Space 
Aclniiiiistn~tioii, Coni-air Aistronnutifi, and SRS. 
The new time-code generator thrit pul.se niodulates 
the W W T -  signal \vns c1esip:it.d and built by the 
Electronic Engineering Conipnny of C'ulifornia. 
The experimental broadcast is being monitored 
and controlled by the Radio Broadcast Services 
Section of tlie SBS Boulder IJahmtories. 

As the code is experimental, the details of its 
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Code 
dcasts 

Added t( 

trnnsmiwion are wbject to c l ~ : t n p .  
however, r!ie cwle is broadcast for  1-111 
10 times per hour. It imniecliutely 
stand:ird :~udiofretltieric,ies of -440 rp.; 
except a t  the beginning of each hour. 
ard frequencies are given dternntely :I 
but their duration, when the code is gi 
i i i i r i  instead of :3 min. 

The code is a :%bit: IO!)-piilse-pe 
binary-coded sy5teiii. Ai coiitplete t i u i r  
1 sec. Sim binary groiips per seiecond a 
the follon-ing order: 2 groups for se 
groups for minutes, 2 groups for l ~ o u ~ s ,  
groups for clziy of j enr .  

The binnry groups follow the 1 sec 
frame reference marker. The least si 
binary p o u p  and the least signifi 
nary digit in each group appear first. 
is n e w w r y  to reat1 onl! :is niuch of tlie 
desired and the rest can be ignored. 
(tlie exact lwint of time being iiiclic:ited) 
at the leading edge of all pulses. 
-1 coded referelice marker is k i n g  used 

of an extra wide reference marker as it 
pulses of only two different widths arid t 
plifies the circuit logic for machine tmn 

I 
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P- 
,,ice n-idth nitio of 3 to 1 provides it gooti 

k)emg. processed. 
e,perin~e~lt~tl code also contains blank 
svl,ldi ]nay be used to transmit additional 

~;,,elltllc.e I718 P Itl:irgin u-lien less than ideal t iiiiinp sig- 

,,& 
eT,f , , , f o r m a t ~ o ~ ~  in the future. 
l p -  

Time Code on WWV 
(Experimental) 

K;,tiou:~) Bureau of Standards radio station 
jf*~l~l- is now broadcasting an experimental 
time code of 36 blts a t  100 pulse per second 
(~€3) on 2.5, 5, 10, 15,20, and 25 Mc. ne code is broadcast for 1-min intervals and 
10 times per hour. . Exce t at the beginning 

audiofrequencies of 440 cps and 
cps. The latter frequencies are given 

,,lternutely as before except the duration 1s 
2 r r l i r l  instead of 3 min when the code is 
uiven. 

s. T L ~  code contains time of year information 
( I T )  in seconds, minutes, hours, and day 
of Fear. 

Tile , y l e  is binary coded decimal (BCD) con- 
slstliig of nine binary groups each second 
in the follon-ingorder : '2 groups for seconds, 
2 g~"ups  for mlnutes, 2 groups for hours, 
;,11tl 3 groups for day of year. Code digit 
nt.ip!ttinp is 1 - 2 - 4 4  for each BCD group 
Ill,iltiplied by 1, 10, or 100 as the case may 
1R. 

3, -1 ,wiiplete time frame is 1 sec. 
6 The least siplficant binary group and the 

1e;iyt sipific:tnt binary digit in each group 
CX"-S hrst. The b i n q  groups follow the 
w e  second or time frame reference marker. 

of eRch hour, ~t imme 8 lately follows the 

7. .'On time" oc~~iirs ;it the leading edge of all 

8. The code contains 0.1-sec. index markers and 
a l/sec time-fnme reference marker in ad- 
dition to the loO/sec clocking rate of the 
code pulses. The 1,000-c s carrier is s Y n- 
chronlzed to the code pu ses so that mi li- 
second resolution is easily obtained. 

ginning of the time frame where it is a "0" 

10. The 1-sec reference marker is made up of five 
('1'' pulses followed by a "0" pulse. The 
timing frame begins a t  the leading edge 
of the "0" pulse. 

11. The code is a spaced code format, that is, a 
binary group (BCD) follows each 0.1-sec 
index marker. The last index marker is fol- 
lowed by an unused four-bit group of "0" 
pulses just preceding the 1-sec time-frame 
reference marker. 

12. The unused four-bit group may be used in the 
future to transmit other types of coded in- 
formation, such as the last digit of the pear, 
station number, etc. 

13. Width coding: "0" pulse, 2 ni wide (2 cyclesof 
1,000 cps) : ''1.' pulse, 6 m wide (6 cycles of 
1,000 cps). The time code is amplitude 
modulated on a 1,000-cps carrier. The car- 
rier is coherent with the time code SO that 
the leadiiy edges of the time code pulses 
coincide with a positive going zero axis 
crossing of the carrier. 

14. The code is being transmitted on a 1,000-cps 
carrier its slion-11 in ti (see bel03v). Time 
allotted to the code, on WWV, is shown 
in b. 

- -pulses. 

P 
9. The 0.1-sec index markers consist of "1" 

preceding each code group except at 

pulse. 

TiYE F R A U E I O M E  S E C O N D )  

/ /+------- 100 PPS C 0 5 E  i E X . ? I N O E D  TIME 3 i A L E I  --- 

"!"PULSE __ 
I 6  US1 

~ "0"PULSE , 
( 2  Y S I  , 

I O  ws - 
36 B I N A R Y  DIGIT,  I00 P P S  CODE (1000 CPS CARRIER) 

(WITHOUT 100 PPS INDEX MARKERS 1 

5 

_- --_L _ -  -_ - ~ _ _ _ _  ~ _ ____ TIME FRLME (BOYI'4UTES) -~ - - 

0 5 30 35 40  4 s  so 55 0 _-_ ___Ar --_ - &_I I -- - A--- 

IO I 5  20 25 

-----f- -- -A- 

4 4 0  CPS TONE 

600 CPS TONE 
6. l lYV START OF EbCH HOUR 

T I M E  C O D E  ON W W V  ( E X P E R I M E N T A L )  36 BINARY DIGlT,100 PPS CODE 

Id7 1960 115 


